5-Formyl-2'-deoxyuridine: cytostatic and antiviral properties and possible modes of action.
5-Formyl-2'-deoxyuridine (fdUrd) was prepared by a new method starting from thymidine and investigated for its influence both on proliferation of cultured mammalian cells and virus replication in vitro. The compound was found to have strong cytostatic and antiviral properties: 50% inhibition of proliferation of BHK 21/C13 cells or Ehrlich ascites tumour cells (EAT) was obtained at 4 - 10(-6) and 6 - 10(-6) M, respectively, while the treatment of pseudorabies virus with the same concentration resulted in about 1.5 log reduction of virus yield. A concentration of 1 - 10(-4) M inhibited cell proliferation by 80 to 100% while the virus yield was reduced by more than 3 orders of magnitude. All inhibitions can be prevented by thymidine.--DNA synthesis of EAT cells in vitro, as estimated by incorporation of [32P]-phosphate or low concentrations of [3H]-thymidine, was inhibited. Further biochemical experiments have provided indirect evidence that the compound is phosphorylated by thymidine and thymidylate phosphorylating enzymes. An inhibition of cell free DNA synthesis was found to be depending on a given period of preincubation with the compound (supposed to be needed for the formation of fdUrd 5'-triphosphate). This suggests that the 5'-triphosphate of fdUrd is an inhibitor of DNA polymerases and--by analogy with experiments with 5-formyluridine-5'-triphosphate and RNA polymerases [14]--may be used as an affinity label for this group of enzymes. It is concluded that the described cytostatic and antiviral effects of fdUrd are due to an intracellular "lethal" synthesis of the relevant phosphates which inhibit thymidylate synthetase (as had been found earlier to occur with the chemically prepared nucleotide in cell free extracts [1, 2]) and DNA synthesizing enzymes.